Objective: Seropositive myasthenia gravis (MG) depends on the presence of acetylcholine receptor antibodies (AchR-Ab) against nicotinic acetylcholine receptors at the postsynaptic neuromuscular junction. In this study, we investigated the effect of AchR-Ab levels to symptoms and treatment in the MG patients underwent surgery for thymic pathology. Materilas and Methods: The records including level of preoperative AchR-Ab, type of thymic pathology, the changes of symptoms and treatment after surgery for thymic pathology of 37 MG patients between January 2007 and December 2015 have been viewed retrospectively. Results: The mean age of 37 patients (21 females, 16 males) was 40.2 ± 14.9 years (range, 18 to 75 years). The mean of the level of AchR-Ab was 144.7 ± 427.6 nmol/L (range, 0.1 to 1806 nmol/L). In the patient group including the reduced use of anticholinesterase after surgery the mean of level of AchR-Ab was 241.3 nmol/L while it was 10.8 nmol/L in the patient group including the non-reduced use of anticholinesterase (p = 0.082) after a mean follow-up period of 23 months postoperatively. The mean levels were 246.7 nmol/L and 8.5 nmol/L for the reduced and non-reduced use of corticosteroid patient groups, respectively (p = 0.001). In the 25 patients with fewer symptom after surgery the mean of the AchR-Ab level was 205.3 nmol/L while it was 18.3 nmol/L in the patients without any changes (p = 0.071). Conclusion: We concluded that the preoperative level of AchR-Ab was associated with postoperative dosage of anticholinesterase and corticosteroids and severity of symptoms postoperatively. We think that the levels of AchR-Ab titers can be a marker for the efficacy of thymic surgery.
Background
Myasthenia gravis (MG) is an autoimmune and neuromuscular disease characterized by fluctuating muscle weakness which increases with the repetitive activity of the voluntary muscles and disappears or decreases with rest and the use of anticholinesterase agents. The prevalence of MG is 25 -100/1.000.000 [1] [2] [3] .
It is most commonly seen in 2.-3. and 5. decades in females and 5. decades in males. Mostly, it depends on the presence of acetylcholine receptor antibodies (AchR-Ab) against nicotinic acetylcholine receptors at the postsynaptic neuromuscular junction. These antibodies are highly specific for MG. AchR-Ab is positive in 85% of generalized MG patients and nearly all of patients with thymoma but it is positive only in 50% of ocular MG patients [1] [3] [4] [5] . Thymic pathology exists in 10% -20% of MG patients and AchR-Ab positivity shows variability in these pathologies except thymoma. However, the prevalence of MG is about 20% -50% in patients with thymoma [2] [3] [6] . Any study investigating the relation between AchR-Ab level and effectivity of surgery was not reported in the literature. In this study we aimed to evaluate the effect of AchR-Ab levels to the postoperative symptoms and treatment in MG patients undergoing surgery for thymic pathology.
Material and Methods
The records of 37 patients underwent extended mediastinal resection for thymic pathology between January 2007 and December 2015 were evaluated retrospectively. All of the patients had MG diagnosis by physical examination, electromyography (EMG) and AchR-Ab level which were performed by Neurology department. Non-MG patients were excluded from the study. The treatment and follow-up of patients were designed by Neurology department and anticholinesterase and corticosteroid treatment were started to all of the patients. The patients with thymic pathology which had been detected on radiological examinations were referred to our clinic for surgery. Extended thymectomy or thymothymectomy extending from the lower end of the thyroid to the diaphragm and laterally from the bilateral mediastinal pleura to the phrenic nerves was performed to all of the patients. Patients were continued to follow in appropriate intervals (mean of follow-up was 23 months) in terms of preoperative and postoperative severity of symptoms and dosage of anticholinesterase and corticosteroids. Beside these sex, date of birth, comorbid disease, main symptom, AchR-Ab levels, the duration of symptoms from the onset to the surgery, pathological results were analyzed. Informed consent was obtained from all individual participants included in the study. The study protocol has been approved by the 
Statistical Analyses
Data analysis was performed using SPSS version 18.0 for Windows (SPSS, Chicago, IL, USA). Non-parametric tests (Mann-Whitney U test) were performed to determine the relationship between AchR-Ab levels and preoperative and postoperative severity of symptoms and the dosage of preoperative and postoperative Anticholinesterase and corticosteroids. "p" values of less than 0.05 were considered to be statistically significant.
Results
The mean age of 37 patients including 21 (56.8%) females and 16 (43.2%) males was 40.2 ± 14.9 years (range, 18 to 75 years). The patients were under follow-up with the diagnosis of MG with a mean time of 8.3 ± 10.1 months (range, 1 to 48 months). The pathologies were reported as thymoma in 25 (67.6%) patients, thymic hyperplasia in 12 (32.4%) patients who all underwent extended resection for thymic pathology. The mean of AchR-Ab titers of all patients was 144.7 ± 427.6 nmol/L (range, 0.1 to 1806 nmol/L). The patients with the AchR-Ab titers less than 0.4 nmol/L were accepted "seronegative MG" while the patients with the AchR-Ab titers more than 0.4 nmol/L were accepted as "seropositive MG". The thymic pathology was thymic hyperplasia in all of the seronegative MG patients. There were ocular beginning in nineteen patients and generalized beginning in 18 patients according to the evaluation of initial symptoms. Median sternotomy were performed to 33 patients while VATS thymectomy/thymothymectomy were performed to 4 patients as the widened use of VATS. Mortality was seen in two patients in the early postoperative period and these patients were excluded from the study (Table 1) .
Patients were continued to follow in appropriate intervals (mean of follow-up was 23 months). In follow period it was determined that the need of anticholinesterase had been decreased in 21 patients, no change in 12 patients and the need of increase in dosage in 2 patients. Similar distribution was determined for the dosage of corticosteroids. Twenty-five patients expressed that their symptoms had been regressed after surgery while 10 expressed no changes. The mean of AchR-Ab titers of patients with the decreased dosage of anticholinesterase was 241.3 nmol/L whereas it was 10.8 nmol/L of the patients with no change and the difference was not significant (p = 0.082). The means of AchR-Ab titers of the patients with decreased dosage of corticosteroids and with no change were 246.7 and 8.5 nmol/L, respectively. The difference was statistically significant with p value of 0.001 (Figure 1) . The difference was not significant but it was very close to significance when the means of AchR-Ab titers of the patients with the decreased severity of symptoms and with no changes in symptoms were compared (the means were 205.3 nmol/L and 18.3 nmol/L, respectively and p = 0.071) Open Journal of Thoracic Surgery 
Conclusions
The treatment of MG can be hold in two parts as medical and surgical. The Therefore there is no suspicion about the necessity of surgery for MG patients with thymoma. In the presence of thymoma there is an indication for thymothymectomy (recommendation grade A) whereas thymectomy is recommended for the increase in the probability of remission and regression [11] . Thymectomy is recommended in retrospective studies for the seronegative, generalized, thymic hyperplasia patients between puberty and age of 60 years considering that they generally benefit from surgery [12] . However as seen in different studies, there is no consensus about surgical resection of the mediastinal lesion except thymoma [10] [13] . Because of this reason detailed information about the effectiveness of surgery, interaction of the surgery with other treatment methods and the changes of the medical treatment after surgery must be given to MG patients without thymoma. In a prospective study including 75 MG patients without thymoma, Richard K et al. [14] reported that complete remission was seen in 21 patients who underwent robotic surgery and no progression was seen in the other patients. A review promoting this study and published recently mentioned that thymic pathology did not influence postoperative remission and should not influence the indication for thymectomy and added that a prospective study
about this subject will be ended soon [9] .
Ocular complaints are the initial symptoms in close to the half of the MG patients while generalized complaints are the initial symptoms in the other half. In a little while bulbar and extremity muscles symptoms are added to ocular findings and this situation is called as generalized MG. Generalized MG findings are observed in 40% -50% of ocular MG in the following first one or two years [7] T. I. [16] . While some researchers mention that these patients benefit symptomatically from surgery, the others mention no difference between medical treatment and surgery [15] [16]. In our study, similar distribution was seen in terms of ocular symptoms and 51.3% of patients had ocular complaints.
Generalized findings accompanied to all of patients with ocular beginning. Pure ocular MG patients were not included to the study.
As mentioned earlier AchR-Ab is a very specific marker for MG. But in some patients it cannot be detected or can be measured in very low titers in blood.
These patients are called as seronegative MG. Pure ocular MG cases compose a large part of the seronegative MG [5] . Also in our series 4 patients with seronegativity had ocular symptoms. Muscle-specific receptor tyrosine kinase (MuSK-Ab) can be positive in 30% -40% of seronegative MG patients but MuSK-Ab levels could not be invastigated in these 4 cases. The pathogenesis of Anti-MuSK could not be defined clearly but it is thought to be that it can reduce the number of AchR-Ab functionally by preventing the clustering of the AchR-Ab at the end plate [7] [17]. Thymectomy is controversial for Anti-MuSK seropositive patients because of no benefit of these patients from surgery. [20] . Most of the members of The Thymic Working Group of the European Association for Cardio-Thoracic Surgery (EACTS) attending to a questionnaire mentioned that they had been preferring trans-pleural approach for the thymomas under 4 cm [21] . Also in a multi-centered study it was reported that robotic thymic surgery had been feasible and safe for early stage thymomas but also it was mentioned that the long-term results must be followed [19] . In our study most of the patients underwent trans-sternal surgery while VATS was performed to four patients with a thymoma smaller than 4 cm especially in the recent years and no complication was seen in these cases.
The number of studies investigating AchR-Ab titer level and its prognostic significance is limited in the literature. It is known that the severity of disease is not associated with the level of antibody and the follow-up of levels of antibody is not a maker for the evaluation of response to treatment. We did not meet any study especially about the effect of levels of AchR-Ab titers on the patients un-T. I. Akcam et al. 
